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[57] ABSTRACT

Two-chamber motor mount with hydraulic damping,
especially for vehicles, including an upper and lower
chamber having rubber-elastic walls and being filled -
with liquid, the upper chamber being of hollow conical.
construction, a holding flange disposed between the
walls of the upper and lower chambers, an intermediate
plate formed with a throttle orifice located in vicinity of
the holding flange, the upper and the lower chambers
being connected to one another through the intermedi-
ate plate with the throttle orifice for preventing an
hydraulic response for high frequency vibrations of
small amplitude, the intermediate plate being responsive
to high frequency vibrations of small amplitude and the
throttle orifice being automatically closeable at high
pressures.

8 Claims, 2 Drawing Figures
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TWO-CHAMBER MOTOR MOUNT WITH
HYDRAULIC DAMPING

The invention relates to a two-chamber motor mount
with hydraulic damping, especially for motor vehicles
and, more particularly, such a motor mount having
chambers which are filled with liquid and have rubber-
elastic walls, the chambers being connected to one an-
other by an intermediate plate formed with a throttle
orifice. The throttle orifice is elastically supported to
prevent an hydraulic response at high frequency vibra-
tions with a small amplitude.

A motor mount of this general type has become
known heretofore from German Petty Patent (DE-OM)
No. 1 805 392, for example, wherein the intermediate
plate has a throttle orifice of constant cross section. By
supporting the intermediate plate in the rubber-elastic
material of the upper and lower chambers per se, only a
seallng effect is obtained, so that the damping as a whole
1s inadequate. |

From a differently constructed two-chamber motor
mount with a rubber-elastic partition such as is dis-
closed in- German Published Prosecuted application
(DE-AS) No. 27 18 121, a throttling element has be-

come known which is a ring ‘which can move axially

within limits, and can vary the flow-through cross sec- .

tion depending upon the pressure differences in the
chambers; however, this motor mount also exhibits an
Increasing damping effect at smaller load amplitude
and, thereby, increasing stiffness or rigidity. In contrast
thereto, it is an object of the invention of the instant
application to provide a two-chamber motor mount
which affords high damping with little stiffness so as to
achieve an increased damping at higher amplitudes, and
to suppress major shocks or jolts optimally, however,
for high frequency vibrations with small amplitude, the
mounting according to the invention should not re-
spond hydraulically. Furthermore, optimal sound sup-
pression should be accomplished.

With the foregoing and other objects in view, there is
provided, in accordance with the invention, a two-
chamber motor mount with hydraulic damping, espe-
cially for motor vehicles, comprising an upper and a
lower chamber having rubber-elastic walls and being
filled with liquid, the upper chamber being of hollow
conical construction, a holding flange disposed between
the walls of the upper and lower chambers, an interme-
diate plate formed with a throttle orifice located in
vicinity of the holding flange, the upper and the lower
chambers being connected to one another through the
intermediate plate with the throttle orifice for prevent-
ing an hydraulic response for high frequency vibrations
of small amplitude, the intermediate plate being respon-
sive to high frequency vibrations of small amplitude and
the throttle onﬁce bemg automatically closeable at high
pressures.

In accordance with another feature of the invention,
the throttle orifice is defined by a tube-shaped rubber
insert extending substantially perpendicularly through
the intermediate plate and having an oval inner cross
section.

In accordance with a further feature of the invention,
the tube-shaped rubber insert is automatically com-
pressible by a chamber pressure of at least approxi-

mately 2 bar and of maximally 3 to 4 bar so as to close

the flow-through cross section thereof.
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- In accordance with an additional feature of the inven-
tion, the intermediate plate is formed of elastically bend-
able material.

In accordance with an added feature of the invention,
the intermediate plate is supported so as to vibrate.

In accordance with yet another feature of the inven-
tion, there are provided two soft rubber bearings having
markedly progressive characteristic curves forming the
vibrational support for the intermediate plate.

In accordance with yet a further feature of the inven-
tion, the lower chamber is of substantially hemispheri-
cal construction.

In accordance with yet an additional feature of the
invention, the holding flange is of bipartite construction
having an upper flange part whereon the hollow conical
chamber wall of rubber-elastic material is seated, a face
plate with a threaded bolt extending therefrom being
disposed at the upper end face of the hollow conical
chamber wall, the rubber-elastic wall of the lower
chamber being in engagement with the lower flange
part of the bipartite holding ﬂange the bipartite holding
flange being formed with an inner peripheral groove
wherein the intermediate plate formed with the throttle
orifice is supported.

~ In accordance with yet an added feature of the inven-
thI] there 1s provided a metallic support surrounding
and bracing the hollow conical upper chamber wall at
the outside thereof.

In accordance with a concomitant feature of the in-
vention, there is provided an additional, markedly pro-
gressive and low damping rubber bearing mounted on a
support plate and supporting the heretofore defined
features of the two-chamber motor mount, the hereto-
fore defined features having a mass acting as intermedi-
ate mass of a series connection of the hydraulically
damped heretofore defined features and the rubber
bearing.

With such construction of the motor mount, what is
achieved is that vibrations with small amplitude and
high frequency are damped only minimally by the re-
sponse of the intermediate plate, without any liquid
exchange between the upper and the lower chambers
while, for vibrations with amplitudes becoming greater
and lower frequency, increased damping is effected by
the increasing liquid exchange.

Other features which are considered as characteristic
for the invention are set forth in the appended claims.

Although the invention is illustrated and described
herein as embodied in a two-chamber motor mount
with hydraulic damping, it is nevertheless not intended
to be limited to the details shown, since various modifi-
cations and structural changes may be made therein
without departing from the spirit of the invention and
within the scope and range of equivalents of the claims.

The construction and method of operation of the
invention, however, together with additional objects
and advantages thereof will be best understood from the
following description of specific embodiments when
read in connection with the accompanying drawings, in
which:

FIG. 1 1s a cross-sectional view of a two-chamber
motor mount constructed in accordance with the inven-
tion; and

FIG. 2 1s a fragmentary top plan view of the interme-
diate plate with throttling member shown in FIG. 1.

Referring now to the figures of the drawing, there is
shown therein a motor mount according to the inven-
tion formed essentially of an upper chamber 1, at the
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motor side, and a lower chamber 3, the two chambers 1
and 3 being separated by an intermediate plate 7 formed
with a throttle opening or orifice 8. The upper chamber
1 1s defined by a thick, hollow conical chamber wall 2
formed of rubber-elastic material and is closed at the
upper end face thereof by a top face plane 13 with a
threaded bolt 14 set thereon, and is connected at the
lower end thereof with an upper flange S of a parted or
bipartite holding flange 5 and 6, which serves for con-
nection to a counter-bearing or opposed support to be
described hereinafter. The lower chamber 3 is defined
by a, for example, hemispherical chamber wall 4 formed
likewise of a rubber-elastic material which is bonded to
the lower flange 6.

Between the two chambers 1 and 3, an intermediate

plate 7 is inserted in a circumferential groove 15 of the
holding flanges 6 and §, the intermediate plate 7 being
retained 1in a soft rubber support, for example, in the
form of two rubber rings 11 and 12 with a markedly

10

15

progressive characteristic curve. A throttle 8 formed of 20

a tube-like rubber insert is fixed in the center of the
intermediate plate 7 and preferably has a circular outer
cross-section 10, and an oval or elliptic inner cross-sec-
tion 9.

The two-chamber-motor mount according to the
invention functions as follow:

For great amplitudes at low frequency, a liquid ex-
change occurs through the throttle orifice -8 which
causes damping. At increasing frequencies, which occur
with smaller amplitude in the motor vehicle, the vibra-
tionally mounted or elastically bendably constructed
intermediate plate 7 is excited so as to vibrate or oscil-
late without the occurrance of any liquid exchange
from the upper chamber 1 to lower chamber 3 or the
reverse. In this range, the damping is only very slight.

Measurements have shown that the inner pressure in
the chamber at constant amplitudes increases with in-
creasing frequency. This effect is utilized to reduce the
liquid exchange further with the variable throttle 8 by
reducing the throttle cross-section with increasing pres-
sure gradient, and to close the throttle orifice com-
pletely at high frequencies. The damping is then en-
tirely determined by the damping of the chamber wall
2.

Due to the thick-walled construction of this chamber
2 which 1s additionally braced by a metallic ring support
16 at the outside thereof, the motor mount additionally
remains fully functional even for possible leaks and
consequent escape of the chamber liquid, because the
chamber wall 2 is capable of carrying the load by itself,
and has over 90% of the total carrying capacity and of
the static spring stiffness, respectively, of the motor
mount filled with liquid.

A further advantage of the novel motor mount of the
invention of the instant application is that the entire
support flange §, 6 is connected to the motor vehicle by
an additional elastic support or bearing 21 with mark-
edly progressive characteristic curve. For this purpose,
there 1s provided below the flange half 6, an additional
ring-flange 17 with a downwardly tapering conical ring
18, another rubber support 21 with a markedly progres-
sive characteristic curve of weak damping being dis-
posed between the outside of the conical ring 18 and a
conical mating surface 19 of the actual mount or sup-
port 20. Thus, the whole mount according to the inven-
tion represents a double mounting or support, the
mount being formed of a markedly progressive, weakly
damping rubber support or bearing in series with an
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hydrauhcal]y damped support or bearlng in the form of
The serially connected rubber support 21 absorbs a
great part of the high frequency vibrations of small
amplitude and, in conjunction with the hereinaforede-
scribed measures i.e. the elastic mounted or elastically
bendable intermediate plate 7 and the variable throttle
8, effects a very sllght increase in dynamic stiffness or
rigidity with 1ncreasmg frequency. This results in a
marked 1mprovement in the isolation and damping val-
ues In the range beyond the resonance between the
masses, primarily in the acoustic range. -

Altogether, the two-chamber motor mount accord-
ing to the invention is distinguished by a strong damp-
ing, especially of large vibration amplitudes with low
frequency being damped only slightly in spite of the
relatively simple construction thereof, the motor mount
remains fully functional, additionally, even when leak-
age occurs, and provides good sound-damping in the
acoustic range, notwithstanding the small size thereof,
due to the construction thereof as a double-support or
double bearing, utilizing the effect between the masses.

There are claimed: .

1. Two-chamber motor mount with hydraullc damp-
Ing, especially for motor vehicles, comprising an upper
and a lower chamber having rubber-elastic walls and
being filled with liquid, said upper chamber being of
hollow conical construction, a holding flange disposed
between said walls of said upper and lower chambers,
an intermediate plate with a throttle orifice located in
vicinity of and sealingly secured at the outer edge
thereof to said holding flange, said throttle orifice being
defined by a tube-shaped rubber insert extending sub-

stantially perpendicularly through said intermediate
plate and having a substantially oval inner cross section

- said upper and said lower chambers being connected to

one another through said intermediate plate solely via

said throttle orifice for preventing an hydraulic re-

sponse for high frequency vibrations of small amplitude,
said intermediate plate being responsive to high fre-
quency vibrations of small amplitude for c]osmg said
throttle orifice at high pressures. |

2. Two-chamber motor mount acoordmg to claim 1
wherein said tube-shaped rubber insert is automatically
compressible by a chamber pressure of at least approxi-
mately 2 bar and of maximally from 3 to 4 bar so as to
close the flow-through cross section thereof.

3. Two-chamber motor mount according to claim 1
wherein said lower chamber is of substantially hemi-
spherical construction.

4. Two-chamber motor mount according to claim 1
wherein said holding flange is of bipartite construction
having an upper flange part whereon said hollow coni-
cal chamber wall of rubber-elastic material is seated, a
face plate with a threaded bolt extending therefrom
being disposed at the upper end face of said hollow
conical chamber wall, said rubber-elastic wall of said
lower chamber being in engagement with the lower
flange part of satd bipartite holding flange, said bipartite
holding flange being formed with an inner peripheral
groove wherein said intermediate plato formed with
said throttle orifice is supported. |

5. Two-chamber motor mount according to claim 4
including an additional, markedly progressive and low
damping rubber bearing mounted on a support plate and
supporting two heretofore defined features of the two-
chamber motor mount, said heretofore defined features
having a mass acting as intermediate mass of a series
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connection of the hydraulically damped heretofore \hfherein said intermediate plate is supported so as to
defined features and said rubber bearing. vibrate.

8. Two-chamber motor mount according to claim 7,
including two soft rubber bearings having markedly
progressive characteristic curves forming the vibra-

bendable material. tional support for said intermediate plate.
7. Two-chamber motor mount according to claim 1 L

6. Two-chamber motor mount according to claim 1
wherein said intermediate plate is formed of elastically 5
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